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Cepreii IlerpoBu4 BepeBkun
(PhD. Prof., Department of Physical Chemistry, University Rostock, Germany)

«Benchmark properties of biphenyl as a liquid organic hydrogen carrier:
Evaluation of thermochemical data with complementary experimental and
computational methods»

Abstract

Vapor pressures of highly pure biphenyl measurement by the transpiration method over a broad
temperature range that included both the crystalline and the liquid phases will be presented. The standard molar
enthalpies of sublimation/vaporization of biphenyl were derived from the vapor pressure temperature
dependences. Thermodynamic data on sublimation/vaporization processes available in the literature were
collected, evaluated, and combined with new experimental results. Additional combustion experiment on the
highly pure biphenyl helped to resolve an ambiguity on the crystalline phase enthalpy of formation of biphenyl.
The recommended set of sublimation/vaporization and formation enthalpies for biphenyl at 298.15 K will be
presented. Gas phase molar enthalpies of formation of biphenyl, calculated by high-level quantum-chemical
method G3MP2, were found in excellent agreement with the recommended experimental data. The standard
molar entropy of formation and the standard molar Gibbs function of formation of biphenyl were estimated.

The hydrogenation/dehydrogenation reaction enthalpy was calculated and compared with the data for other
liquid organic hydrogen carriers.
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N Auexkcanap IlerpoBuy CaBoCTbSIHOB

Wy (m.r.H., npodeccop, qupexrop HUU «HaHOTEXHOIOTUH M HOBBIC MAaTepUAIb»,
—1 IOxHO-poccuiicknii roCy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET

" (HoBouepkacckuil monmuTexHuYeckuii ”HCTUTYT), T. HoBouepkacck)
' «AJIbTEPHATHBHASI TEXHOJIOTHS MOJY4eHUS] MOTOPHBIX TOILUIMB M ChIPbS 15
He()TeXHMMHMHU U3 He HeQTAHBIX YIJIepoAcoiep:kalmux MaTtepuanos. Ucropus u
nepcneKTHBHBIE Pa3padoTku no cuHTely @umepa-Tponmay

Annomayus:

KpaTkas xapakTepucTHKa CHHTE3a YIIICBOJAOPOIOB U3 Bomopona m okcuna yriepoaa (II) — cuaTe3s
Oumepa-Tponma (CDT). ObxacTu KCNONb30BaHUS MIPOIYKTOB CHHTe3a. VICTOpus UccieqoBaHMM, TepBbIe
MPOMBIIIICHHBIE TPOU3BO/ICTBA CHHTETHUECKHUX YTIIIEBOOPOIOB B Mupe U B Poccun. CoBpeMEHHOE COCTOSIHUE
WCCIICIOBAaHUN TI0 KaTaiu3aTopaM C YIPaBIsIeMON CENEKTHBHOCTBIO M HPOU3BOIUTENBHOCTHIO; BIIHMSHHE
TEXHOJOTUYECKHX MapaMeTPOB Ha MPOIECC, TEXHOJIIOIMYECKUE CXEMBI, peakTopbl. MUPOBBIE U OT€YECTBEHHBIE
BeAyllMe Hay4YHbIe ¥ Tpon3BoJicTBeHHbIe Komanuu 1o COT. [lepcriekTHBHBIE HaNpaBJICHHS UCCIIEIOBAHUH 1
BO3MOXKHOCTH peaJIU3alyy KPYITHOMAcITaOHOTO MTPOM3BOACTBA CHHTETUYECKUX YTIIEBOIOPOIOB.
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Kode-opeiik
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l Kcenust BacunbeBna Kepukosa

(k.X.H., cTapHmIMd HAyYHBIH COTPYJHUK JaOOpPATOPHHM XUMHUHU JIETYYHX
- KOOPIAMHALIMOHHBIX W METAJUIOPraHUYEeCKUX  coeauHeHui, MHcrutyT

: - Heopranuueckoi xumun uM. A.B. Hukonaesa, r. HoBocuOupck)
’
: «In a search for advanced materials produced by MOCVD:
thermodynamics, kinetics, functional properties, relationships»

AnHomayus:

In focus of this lecture, there are two types of advanced composite materials obtained by Metal Organic
Chemical Vapor Deposition (MOCVD): Thermal Barrier Coatings (TBC) and Secondary Electron Emission
(SEE) systems.

Manufacturing the TBCs operating under extreme conditions is a challenging but vitally important task
for various areas of industry due to their application as coating parts of gas turbines. Further performance
improving of their efficiency by the significant increasing in operating temperatures and pressures within the
turbine section requires both novel high-strength and refractory materials and new highly effective
manufacturing methods. The development of thermodynamically and kinetically proved MOCVD of thermal
insulated composite coatings of has been carried out in frame of RSF project “Novel processes of formation of
ceramic thermal-barrier coatings for the blades of the 5th and 6th generation turbines”.

High-emission materials are in demand in a wide field of practical application: from photomultipliers,
electron multipliers, which are important elements of high-precision devices (mass spectrometers, night vision
devices, thermal imagers, etc.) to plasma displays. Gas-phase processes are very promising for obtaining
effective emitters which are multicomponent in most cases. Obviously, the well-developed and well-reproduced
processes for obtaining such materials could be realized only on the base of study of the relationship between
emission characteristics and the actual state of the deposited layers. The main factors responsible for the
emission properties have been revealed in frame of RFBR project “High-emitting films on the base of MgO:
chemical vapor deposition, management of functional properties”.
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Pycian HanabeBuu Harpumanos
(x.x.H., HayuHbIi coTpyauuk HUJI cBepxObicTpoii kanopumerpun, Kazanckuit
~ (enmepanbHbIi yHUBEpCHUTET, T. Ka3aHb)

«COBepIIIe}ICTBOBaHI/Ie ME€TOda KaJoOpuMETpUHU PpacTrBopa IJd OUHECHKU
TCPMOXUMHUYECCKHUX CBOMCTB BeIIECTB»

Annomayus:

Hactosimas paboTa mocBsIieHa COBEPIICHCTBOBAHHMIO METO/A KaJOPUMETPUH PpACTBOPEHHUS IUIs
OTIpeJIeNICHNs] DHTAJIBIINK UCTIApeHus, CyOIuMaIiy U TIIaBJICHUs OpraHndeckux BemiectB npu 298,15 K. B
paboTe MpeUIoKEH METO]1 OTIPEACIICHHsI SHTAIBITNHA 00pa30BaHusI BELIECTB B KOH/JICHCUPOBAHHOM COCTOSIHUH
npu 298,15 K ¢ ucnonb3oBaHueM KaJoOpUMETpUM pacTBopeHus. IlomydeHHble TepMOXUMHUUECKUE CBOWCTBA
BEIIECTB XOPOLIO COTIACYIOTCS C TUTEPATYPHBIMU TaHHBIMH.
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Obeo

PR

Aunekceii FOpbeBuny Tumonikun (1.X.H., mpodeccop, 1.0. 3aBEAYIOIIEro
Kadeapoi odmel n Heopranndeckor xumuu, Mactutyt xumuu, CaHKT-
A [ [TeTepOyprckuii rocynapcTBeHHBIN yHUBEpcUTeT, T. CankT-IleTepOypr)

|

- «AMH}IOﬁOpaHbI META/JIOB TJIABHBIX IIOATPYIII: CHUHTE3, TEPMHUYECCKasi

3

& .
! YCTOMYHUBOCTH M Me€XaHU3MbI BbIJI€JICHUS BOIOPO1a»

AnHomayus:

B nokmame OymyT mpeAcTaBiICHBI Pe3yIbTaThl JIKCIICPHUMEHTAIBHBIX HCCICAOBAHWA W KBaHTOBO-
XUMHYECKUX PAcUCTOB aMHI00OPAHOB METAJIOB IIIABHBIX MOATPyHH. OCHOBHOE BHUMAaHHE OyIET YICICHO
TEPMUYECKUM MPEBPAILEHUSM C BBIIEICHUEM MOJIEKYJISIPHOTO BOJIOPOAA.

15-30 | Joxkaaabl MOJIOAEKHOMH CEKIMH.

17-00 | IIpooonscumenvrocms doxknada 0o 15 mun. + 5 mun. 6onpocsi
17-00

18-00 Cs0600mH0e spemst

18-00 Kynemypuas npocpamma
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